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Serial No. : 09/873,416 
IN THE CIAIMS : 

1. (Currently Amended) A laser device for generating a 
laser pulse train formed of a sequence of laser pulses, 
comprising: 

an output mirror; 

a reflector mirror; 

a gain medium located between said output mirror and 
reflector mirror for accumulating a laser gain; 

a Q switch means for determining first and second pause 
periods located between said output mirror and reflector mirror 
for turning on and off a laser oscillation by said output 
mirror, reflector mirror, and gain medium, said Q switch means 
also for turning on laser oscillation during a — the_ first pause 
period before e^-generation of the laser pulse train, and for 
turning off the laser oscillation during a second pause period 
before ^-generation of the laser pulse train; and 

a nonlinear optical crystal irradiated with a fundamental 
wave laser light by the laser oscillation for generating a 
harmonic laser light. 
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2. (Previously Amended) The laser device of claim 1, 
wherein said nonlinear optical crystal is located between said 
output mirror and reflector mirror. 

3. (Previously Amended) The laser device of claim 1, 
further comprising a harmonic dispensing device for dispensing 
harmonic laser pulses located in an output path of the laser 
pulse. 

4. (Original) The laser device of claim 3, wherein said 
harmonic dispensing device is an optical modulator. 

5. (Previously Amended) The laser device of claim 1, 
wherein said output mirror is located between said reflector 
mirror and said nonlinear optical crystal . 
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6, (Currently Amended) The laser device of claim 1, 
wherein the second pause period is equal to a period of the 
laser pulse train minus a - duration comprising — a width of each of 
the laser pulses — ejctrctctod — f- rom — a — period — e£ — the — laoor — pulse 
teain ■ . 

7. (Currently Amended) The laser device of claim 1, 
wherein the second pause period is less than a period of the 
laser pulse train minus a duration comprising a width of each 
of laser pulses — oxtractod — £^om — a — period — ©■§ — the — laser — puloe 
train , 

8, (Original) The laser device of claim 7, wherein a 
power of the laser pulse is controlled by the second pause 
period. 

9. (Previously Amended) The laser device of claim 1, 
further comprising a filter for separating the harmonic laser 
light generated by said nonlinear optical crystal and the 
fundamental wave laser light, 
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10. (Currently Amended) A method of controlling a laser 
device having an output mirror, a reflector mirror, and a gain 
medium located between said output mirror and reflector mirror 
for accumulating laser gain, for generating a laser pulse train 

including formed of a first laser pulse at a beginning thereof 
and a second laser pulse next to the first laser pulse oequonQQ 
e# — laocr - pulocu b y a laser oscillation by said output mirror, 
reflector mirror and gain medium, said method comprising: 

turning on the laser oscillation during a first pause 
period before a generation of the first laser pulse- — train , 
wherein the laser light continuously oscillates during the first 
pause period; aad 

turning off the laser oscillation during a second pause 
period before a generation of the first laser pulse- ; and 

turning off the laser oscillation during a period identical 
to the second pause period before generation of the second laser 
pulse and after the generation of the first laser pulse, wherein 
an interval between the first and second laser pulses is shorter 
than a sum of the first and second pause periods, 
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11. (Previously Amended) The method of claim 10, further 
coittprising dispensing only the laser pulse. 

12. (Currently Amended) The method of claim 11, wherein 
said dispensing only the laser pulse comprises the — dispensing 
only the laser pulse by an optical modulator. 

13 » (Currently Amended) The method of claim 10 , wherein 
the second pause period is equal to a period of the laser pulse 
train minus a durat - ion comprising a width of each of the laser 
pulses ^e Ktractod from a period of tho laoor pulse train . 

14. (Currently Amended) The method of claim 10, wherein 
the second pause period is less than a period of the laser pulse 
train minus a — duration — comprising a width of each of the laser 

pulses- — e xtracted from a ^ e re - i - ed — o - f fe&e -taeeae — puloo train 

extracted by the vidth of tho laaor puloo , 
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15. (Previously Amended) The method of claim 14, wherein a 
power of the laser pulse is controlled according to the second 
pause period. 

16. (Previously Amended) The method of claim 10, further 
comprising generating harmonic laser light from a fundamental 
wave laser light by the laser oscillation. 

17. (Previously Amended) The method of claim 16, further 
comprising separating the harmonic laser light and the 
fundamental wave laser light. 

18. (Currently Amended) A laser processing machine for 
processing an article including a laser device for generating a 
laser pulse train formed of a sequence of laser pulses, said 
laser device comprising: 

an output mirror; 
a reflector mirror; 

a gain medium located between said output mirror and 
reflector mirror for accumulating a laser gain; 
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a q switch means for determining first and second pause 

periods l ocated between said output mirror and reflector mirror 
for turning on and off the laser oscillation by said output 
mirror , reflector mirror and gain medium, said Q switch means 
also for turning on laser oscillation during e ^the first pause 
period before a— generation of the laser pulse train, and for 
turning off the laser oscillation during a — the second pause 
period before a— generation of the laser pulse train; and 

a nonlinear optical crystal irradiated with a fundamental 
wave laser light by the laser oscillation for generating a 
harmonic laser light. 

19. (Previously Amended) The laser processing machine of 
claim 18, wherein said nonlinear optical crystal is located 
between said output mirror and reflector mirror. 

20. (Previously Amended) The laser processing machine of 
claim 18, further comprising a harmonic dispensing device for 
dispensing harmonic laser pulses located in an output path of 
the laser pulse. 
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21 . (Previously Amended) The laser processing machine of 
claim 20 , wherein said harmonic dispensing device comprises an 
optical modulator. 

22* (Previously Amended) The laser processing machine of 
claim 18, wherein said output mirror is located between said 
reflector mirror and said nonlinear optical crystal. 

23, (Currently Amended) The laser processing machine of 
claim 18 f wherein the second pause period is equal to a pe rio d 
of the laser pulse train minus a duration oompriaing a width of 
each o£ the laser pulses — e xtracted — from — a period — e£ — fehe — laacr 
pu3fp e — train . 

24. (Currently Amended) The laser processing machine of 
claim 18, wherein the second pause period is less than a period 
of the laser pulse train minus a—duration compriaing a width of 
each of the laser pulses — ojct r act e d from — a period of — feke — laoer 
pulo o train . 
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25. (Original) The laser processing machine of claim 24, 
wherein a power of the laser pulse is controlled with the second 
pause period. 

26. (Previously Amended) The laser processing machine of 
claim 18, further comprising a filter for separating harmonic 
laser light generated toy the nonlinear optical crystal and the 
fundamental wave laser light. 

27. (Previously Amended) The laser processing machine of 
claim 18 , wherein the article is a printed circuit board. 

28. (Currently Amended) A method of processing an article 
using a laser processing machine including a laser device having 
an output mirror, a reflector mirror , and a gain medium located 
between said output mirror and reflector mirror for accumulating 
a laser gain, for generating a laser pulse train including 
f^xmed — e# — a first laser pulse at a beginning thereof and a 
second laser pulse next to the first laser pulse sequence — e# 

10 



Received from < 703 739 0229 > at 6/20/03 8:29:05 AM [Eastern Daylight Time] 



JUN-20-2003 08: 45 



PARKHURST AND UENDEL 



703 739 0229 P. 13/29 



Serial No.: 09/873,416 

p e riodi -e — Xanor — pulaco — by a laser oscillation by said output 
mirror, reflector mirror and gain medium, said method 
comprising : 

turning on the laser oscillation during a first pause 
period before a generation of the first laser pulse — train , 
wherein the laser light continuously oscillates during the first 
pause period ;-ian^ 

turning off the laser oscillation during a second pause 
period before a generation of the first laser pulse- w* and 

turning off the laser oscillation during a period identical 

to the second pause period before generation of the second laser 
pulse and after the generation of the first laser period, 
wherein an interval between the first and second laser pulses is 
shorter than a sum of the first and second pause periods. 

29. (Previously Amended) The method of claim 28 , further 
comprising dispensing only the laser pulse. 
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30. (Previously Amended) The method of claim 29, wherein 
said dispensing only the laser pulse comprises dispensing only 
the laser pulse by an optical modulator. 

31. (Currently Amended) The method of claim 28 , wherein 
the second pause period is equal to a period of the laser pulse 
train minus a duration — oomprioing a width of each of the laser 
pulses detracted from a period of the laocr puloo train . 

32. (Currently Amended) The method of claim 28, wherein 
the second pause period is leas than a period of the laser pulse 
train minus a — duration comprioing — a width of each of the laser 
pul se s- e xtracted from a period of the laser puloe train ♦ 

33. (Original) The method of claim 32, wherein a power of 
the laser pulse is controlled with the second pause period. 

34 . (Previously Amended) The method of claim 28 , further 
comprising generating a harmonic laser light from a fundamental 
wave laser light by the laser oscillation. 
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35. (Previously Amended) The method o£ claim 34, further 
comprising separating the harmonic laser light and the 
fundamental wave laser light. 

36. (Previously Amended) The method of claim 28, wherein 
the article is a printed circuit board. 

37. (Currently Amended) The laser device of claim 1, 
wherein said gain medium oscillates laser light continuously, 

38. (Currently Amended) The laser device of claim 1, 
further comprising means for irradiating said gain medium i^- 
Ag gadiatod w ith excitation light having an identical power 
during the first and second pause periods. 

39. (Previously Added) The method of claim 10, further 
comprising: 

irradiating the gain medium with excitation light having an 
identical power during the first and second pause periods. 
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40. (Currently Amended) The laser processing machine of 
claim 18, wherein said gain medium continuously oscillates laser 
ligh t continuously » 

41. (Currently Amended) The laser processing machine of 
claim 18 , further comprising means for irradiating said gain 
medium *e — irradiated w ith excitation light having an identical 
power during the first and second pause periods. 

42. (Currently Amended) The method o£ claim £023, further 
comprising: 

irradiating the gain medium with excitation light having an 
identical power during the first and second pause periods. 
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